• This Page Is Inserted by IFW Operations " 
: and is not a part of the Official Record 

BEST AVAILABLE IMAGES 

Defec^ye images wi&in this document are accurate riepreserifeitions of 
^e origmal document^ submitted by the 

Defects in fhp images may include (but^ not limited to): 

■ :• BLACKBORDmiS - 

• TEXT CUT OFF ATTOP, BOTTOM OR SIDES 

• FAPEDTEXT 

• ILLEGIBLETEXT 

• . SKEWED/SLANTHD IMAGES 

• COLORED PHOTOS 

• BLACK OR VERY BLACK AND WHTTE DARK PHOTOS 

• GRAY SCALE DOCUMENTS 

IMAGES ARE BEST AVAILABLE COPY. 



As rescanning documents will not correct images, 
please do not report the images to the 
Image Problem Mailbox. 



(19) 



J 



Europaisches Patentamt 
European Patent Office 
Office europeen des brevets 




(12) 



(43) Date of publication: 

11.07.2001 Bulletin 2001/28 



(11) EP 1 115 084A2 

EUROPEAN PATENT APPLICATION 

(51) lnt Cl7: G06K 7/00 



(21) Application number: 00127875.3 

(22) Date of filing: 20.12.2000 



(84) Designated Contracting States: 

AT BE CH CY DE DK ES Fi FR GB GR IE IT LI LU 
MC NL PTSE TR 
Designated Extension States: 
AL LT LV MK RO SI 

(30) Priority: 28.12.1999 J P 37359899 

(71) Applicant: SANKYO SEIKI MFG. CO. LTD. 
Suwa-gun, Nagano-ken 393-8522 (J P) 



(72) Inventors: 

• Ishikawa, Kazutoschi, 

c/o Sankyo Seiki Mfg.Co.,Ltd 
Nagano (JP) 

• Yannamoto, HisashI, 

c/o Sankyo Seiki Mfg. Co., Ltd. 
Nagano (JP] 

(74) Representative: EisenfiJhr, Speiser & Partner 
Marti nistrasse 24 
28195 Bremen (DE) 



(54) Contacts block mechanism for 10 card reader 



(57) In accordance with the invention, a contacts 
block mechanism of an 10 contact card reader having a 
contacts block that contacts an input/output terminal on 
a card surface of an IC contact card for signal transmis- 
sions comprises contacts placed in the contacts block 



for making contact with the input/output temiinal, acon- 
tacts attach/detach device for moving the contacts block 
into contact with or away from the input/output terminal 
and an 10 card control circuit board to which one end of 
the contacts is electrically connected for, signal trans- 
missions with the IC card. 
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<?\ Description 
JAH 3 1 ®® ^j BACKGROUND OF THE INVENTION 
a) Field of the invention 



rim 



[0001] The present invention relates to a contacts 
blocl< mechanism of an IC contact card reader. IVlore 
specifically, the present invention relates to an improve- 
ment of the contacts block mechanism that transmits 
signals by contacting input/output terminals of an IC 
card. 

b) Description of the Related Art 

[0002] FIG. 15 illustrates a contacts block mechanism 
101 in an IC contact card reader. A contacts block 1 05 
for retaining/holding contacts 1 04 is lowered to a prede- 
termined position to bring the contacts 1 04 of the card 
reader into contact with an input/output terminal 103 on 
the IC card 1 02. The contacts block 1 05 is turned with 
a fulcrum 1 09 as a center by moving a swing arm 1 08 
with an actuator 1 06 such as a solenoid. 
[0003] When the contacts block 1 05 is made movable 
in the above manner, a connection cable 107 having 
flexibility such as a flexible printed cable (hereinafter de- 
noted as to "FPC") ora lead is used to connect the con- 
tacts 1 04 held by the contacts block 1 05 and an IC card 
control circuit board (not illustrated) provided. in the IC 
card reader main body. The connection cable 107 fol- 
lows the contacts block 1 05 so that the movement of the 
contacts block 1 05 is not hindered. 
[0004] However, in the contacts block mechanism 
101 with the above mentioned configuration, the [elec- 
trically connected] distance between the input/output 
terminals 1 03 on the IC card 1 02 and the IC card control 
circuit board is long. When an FPC or a lead is used, 
the mechanism is vulnerable to noise caused between 
the lines (cross-talk), disturbance, etc. When the signal 
lines of the connection cable 107 are wired in parallel 
over a long distance, the cross-talk occurs as an inter- 
ference between the signals at the peaks or valleys of 
the signals, causing errors in operation. This is of seri- 
ous concern In data transmission of the IC card 102 at 
high speed. 

[0005] In prior technology, a condenser may be 
mounted between the temninals to remove noise. How- 
ever, its effectiveness will be reduced because of the 
corrupted (or rounding) clock signals. Further, a FPC 
may be shielded or a shielded lead may be used. How- 
ever, this method increases the rigidity of the connection 
cable 107, possibly obstructing the movement of the 
contacts block 105. 



reader that can prevent noise from occurring in a con- 
nection cable between an IC card and a control circuit 
board to protect [the signal transmission] from being af- 
fected by noise. 

5 [0007] In accordance with the invention, a contacts 
block mechanism of an IC contact reader having a con- 
tacts block that contacts an input/output terminal on a 
card surface of an IC contact card for signal transmis- 
sions comprises contacts placed in the contact block for 

10 making contact with the input/output terminal, contacts 
attachidetach means for moving the contacts block into 
contact with or away from the input/output terminal and 
an IC card control circuit board, to which one end of the 
contacts is electrically connected for signal transmis- 

15 sions with the IC card. 

BRIEF DESCRIPTION OF THE DRAWINGS 
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[0008] In the drawings: 



FIG, 1 is a side view of a contacts block mechanism 
in an embodiment of the present invention; 
FIG. 2 is a plan view of the contacts block mecha- 
nism shown in FIG. 1; 
^5 FIG. 3 illustrates the connection among control cir- 
cuit board, main substrate, and IC card; 
FIG. 4 is an internal side view of a configuration of 
an IC contact card reader in this embodiment; 
FIG. 5 is a plan view of the IC contact card reader; 
^0 . FIG. 6 shows an IC contact card; 

FIG, 7 is aside view of a contact block mechanism 
in another embodiment of the.present invention; 
FIG. 8 shows the condition of the contacts block 
mechanism after switch and moving member are 
35 moved; 

FIG. 9 is a plan view showing a switch, which is ca- 
pable of contacting/separating from the IC card, and 
the contacts block mechanism, which moves up and 
down linked with the movement of the switch; 
FIG. 10 is a side view of the contacts block; 
FIG. 1 1 is a plan view of the moving member, 
FIG. 12 is a side view of the moving member; 
FIG. 13 is a plan view of frame; 
FIG. 1 4 is a cross-sectional view of FIG. 1 3 by XIV- 
XIV line; and 

FIG. 15 is a side view of a conventional contacts 
block mechanism. 



DESCRIPTION OF THE PREFERRED 
50 EMBODIMENTS 



OBJECT AND SUMMARY OF THE INVENTION 

[0006] An objective of the present invention is to pro- 
vide a contacts block mechanism of an IC contact card 



[0009] FIG. 1 through FIG. 6 illustrate an embodiment 
of the present invention. A contacts block mechanism 1 
of an IC contact card reader 1 0 of thepresent invention, 
55 having acontacts block 4 that transmits signals by con- 
tacting an input/output terminal 3 on a card surface of 
an IC contact card 2, contacts 5, a contacts attach/de- 
tach means 6, and an IC card control circuit board 7 
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(simply denoted as to "control circuit board" in this spec- 
ification. The contacts 5 are placed In the contacts block 
4 to contact the input/output terminal 3; the contacts at- 
tach/detach means 6 moves the contacts block 4 into 
contact with or away from the input/output terminal 3; 
and the control circuit board 7 is electrically connected 
to an end of the contacts 5 and control signal transmis- 
sions between the contacts 5 and the contact IC card 2. 
[0010] The contacts block 4 has the contacts 5, which 
make contact with the input/output temnlnal 3 on thecon- 
tact !C card (hereinafter simply denoted as to "IC card") 
2. along a card pathway 1 4, and is supported by the con- 
tacts attach/detach means 6 and positioned facing the 
card pathway 14. The contacts block 4 is capable of 
coming close to and moving away from the IC card 2 
with the operation of the contacts attach/detach means 
6, and attaches and detaches the contacts 5 on/from the 
surface of the IC card 2 to transmit signals. 
[0011] The configuration of the contacts attach/de- 
tach means 6 is not specifically detennined. in this em- 
bodiment, however, it consists of a swing arm 8 that at- 
taches/detaches the contacts block 4 on/from the input/ 
output terminal 3 on the IC card 2, and an actuator 9 
that drives the swing arm 8. Although the configuration 
of the actuator 9 is also not specifically determined, a 
solenoid (hereinafter, code 9 is given) is used in this em- 
bodiment as illustrated. 

[0012] As illustrated in FIG. 1 , the swing arm 8 is pro- 
vided inside frame 13 rotatable with a fulcrum 23 as a 
center and connected with a plunger 22 of a solenoid 9 
by a pin at an upper fulcrum 32 located above the ami 
end on the swing side. The contacts block 4 is attached 
to the other end of the arm 8. As the swing ami 8 rotates, 
the contacts block 4 also rotates integrally with the ful- 
crum 23 as a center. 

[0013] As illustrated in FIG. 1. the solenoid 9 rotatably 
connects the plunger 22 to the swing arm 8, and the 
swing arm 8 is turned as the plunger 22 is moved back 
and forth on a straight line. At this time, the plunger 22 
is pushed to the projecting direction by a coil spring 24, 
When the solenoid 9 is not electrified, the plunger 22 is 
projected by the spring force to detach the contacts 
block 4 from the IC card 2 (or the card pathway 14). On 
the other hand, when it is electrified, the plunger 22 is 
pulled in an enclosure of the solenoid 9 to move the con- 
tacts block 4 toward the IC card 2. 
[0014] The contacts 5 are the contact terminals that 
transmit signals by making contact with the input/output 
terminal 3 on the IC card 2 for data communication. The 
contacts 5 are constructed with, for example, a plurality 
of coil springs positioned according to the standard of 
the IC card 2. The coil springs are provided in two rows 
In the direction orthogonal to the coming direction of the 
IC card 2, for example. The coil spring is fonned with a 
wedge-shaped end that makes contact with the IC card 
2, as illustrated in FIG. 1 , and also made of a flexible 
member so that a sufficient contact with the input/output 
terminal 3 can be obtained at contacts. On the other 



hand, the other end of the coil spring is soldered to the 
control circuit board 7 for electrical communication ther- 
ebetween. 

[0015] The control circuit board 7 communicates with 

5 the IC card 2 via the contacts 5 and functions as a signal 
transmitter that controls the transmissions of the signals 
from the IC card 2. The control circuit board 7 can be a 
single board. However, in this embodiment, the control 
circuit board 7 consists of two boards: as illustrated in 

10 FIG. 1 , one board 7a is screwed onto the contacts block 
4; and the other board 7b is fixed to the frame 13. Both 
boards 7a and 7b are connected by a relay cable 37. 
[0016] In this embodiment, the contacts block mech- 
anism 1 is established with the contacts block 4, con- 

^5 tacts 5, contacts attach/detach means 6 (swing amn 8 
and actuator 9), and control circuit board 7, and is 
mounted at apredetemnined location in the I C card read- 
er 10 via the frame 13. The above "establish" means 
that the contacts block mechanism 1 is made in a unit 

20 as a module. With this, only the module made in a unit 
should be replaced for upgrading the device, for exam- 
ple. Therefore, there is no need to change any other 
components in the IC contact card reader 10, but only 
the module needs to be changed. Thus, it is simple and 

25 easy. 

[0017] Asillustrate;d in FIG. 3, the control circuit board 
7 mounts a control IG 25 which is controlled by CPU 27 
in a main substrate 26 set in the IC contact card reader 
10. The control circuit board 7 can communicate with 

30 the input/output terminal 3 on the IC card 2 only through 
the contacts S. In other words, the communication can 
be established only through the coil springs that con- 
struct the contacts 5, thus reducing noise between lines 
and disturbance. 

35 [0018] Further, the control circuit board 7 and the main 
substrate 26 are connected by a main substrate relay 
cable 36 as illustrated in FIG. 2. Since the communica- 
tion can be made by the signals resistant to noise, the 
noise caused between the board and substrate can be 

40 controlled by the control circuit board 7. Note that the 
relay cable 37 used for connecting both boards 7a and 
7b that consist the control circuit board 7 is flexible be- 
cause the contacts block 4 rotates and moves up and 
down. 

"^5 [0019] Furthemriore, the contacts block mechanism 1 
in this embodiment has a sensor 33 for detecting the 
attachment/detachment of the block, as illustrated in 
FIG. 1 and FIG. 2. The sensor 33 detects the movement 
of the swing arm 8 to output the signals of attachment/ 

50 detachment [of the block]. It is placed in the vicinity of 
the plunger 22 as illustrated. 

[0020] The contacts block mechanism 1 in this em- 
bodiment has been described above. Hereinafter, the 
configuration of an IC contact card reader 10 which is 
55 equipped with the contacts block mechanism 1 will be 
described. As shown in FIGs, 4 and 5, the IC contact 
card reader 10 comprises a card pathway 14 in which 
the IC card 2 runs, a transport mechanism 1 5 for trans- 
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porting the IC card 2, the block attachment/detachment 
sensor 33, a main substrate 26 as a controller, etc. 
[0021 ] The transport means 1 5 has a drive motor 28, 
a pair of rollers consisting of a primary drive roller 17 
and a secondary drive roller 18, and a drive pulley 19 
and a transmission belt 20 that construct a drive trans- 
mitter. In this case, the primary drive roller 1 7 is fixed to 
a drive shaft 21 provided above the card pathway 14. 
The drive pulley 19 is fixed to the drive shaft 21 and a 
center shaft of rotation of the drive motor 28. Also, the 
secondary drive roller 18 is positioned facing the drive 
roller 1 7 via the card pathway 1 4. The transmission belt 
20 is wound around the drive pulley 19. The drive force 
is transmitted to the drive shafts 21 through the trans- 
mission belt 20 and drive pulley 19, The drive shaft 21 
is rotatably supported by frame 13 on top and bottom 
sides. 

[0022] The center shaft (not illustrated) of the second- 
ary drive roller 18 which is located closest to a card in- 
sertion slot 29 is supported by a bent portion of a sheet 
spring 30 as a pressing means at a free end. The other 
end of the sheet spring 30 is fixed to frame 13 by a screw, 
as illustrated in FIG. 4, and pushes the secondary roller 
1 8 toward the primary drive roller 17. Although not spe- 
cifically illustrated, a pair of rollers consisting of the pri- 
mary and secondary drive rollers 1 7 and 18 are respec- 
tively positioned at both sides of the card pathway 14 In 
the width direction, both sides of the card pathway 14 
being constructed with frame 1 3. A pair of the rollers are 
positioned to avoid embossed character portion 2a, in- 
put/output terminal 3, and magnetic stripe 2b on the IC 
card 2 shown In FIG. 6. 

[0023] The main substrate 26 is a controller that con- 
trols the IC contact card reader 10, and the major portion 
thereof Is mainly composed of a microcomputer The 
main substrate 26 determines the inserted IC card 2 with 
the signal input from the IC contact card reader 10. 
When a stop signal is input from another sensor (not 
illustrated), the main substrate 26 stops the drive motor 
28 to in turn stop the transport mechanism 15, and the 
solenoid 9 is electrified to move the contacts block 4, 
When the data transmission finishes, the main substrate 
26 stops electrifying the solenoid 9 to rotate the drive 
motor In the reverse direction. 
[0024] The operation of the IC contact card reader 1 0 
configured as above will be described hereinafter. As 
the IC card 2 is inserted to the IC contact card reader 
1 0 through the card insertion slot 29, the drive motor 28 
Is driven. Upon driving of the drive motor 28, the rotation 
of the motor 28 is transmitted to the primary drive roller 
1 7 via the drive pulley 1 9, transmission belt 20, and drive 
shaft 21 , and finally [lit: further] a pair of rollers including 
the secondary roller 18 come Into rotation. 
[0025] The inserted IC card 2 is transported in the 
card pathway 14 while held by the primary drive roller 
1 7 and secondary drive roller 1 8. Then, as a sensor (not 
illustrated) detects [the presence of the IC card 2] and 
outputs a stop signal, a program command stored in 



CPU 27 stops the drive motor 28 and the sojenoid 9 to 
pull the plunger 22 in the direction by an anrow in FIG. 
1 . As the plunger 22 moves, the swing arm 8 is rotated 
so that the contacts block 4 turns around the fulcrum 23 

5 as a center as shown by an arrow. Consequently, the 
contacts block approaches toward the card pathway 14 
as illustrated, and brings the contacts 5 supported there- 
by into contact with the input/output terminal 3 on the IC 
card 2 which Is at halt. 

10 [0026] When the input/output of the data to/from the 
IC card 2 is finished under this condition, the electrifica- 
tion to the solenoid 9 is turned off by the above men- 
tioned program command. As a result, the plunger 22 is 
projected by the spring force of the coil spring 24, ac- 

f5 companied by the rotation of the swing arm 8, and the 
contacts block 4 move away from the card pathway 1 4 
to a receded state. Now, the drive motor 28 rotates in 
reverse so that the IC card in the card pathway 14 is 
transported back to the card insertion slot 29 and dls- 

^0 charged from the IC contact card reader 10. 

[0027] As described above, the contacts block mech- 
anism 1 of the IC contact card reader 1 0 of this embod- 
iment has the contacts block 4 that inputs/outputs data 
by contacting the contacts 5 with the input/output termi- 

25 nal3onthe ICcard 2. Thus, the communication is per- 
formed with respect to the IC card 2. 
[0028], In addition, according to the contacts block 
mechanism 1 of this embodiment, only the contacts 5 
exist between the input/output terniinaj 3 on the IC card 

30 2 and the control circuit board 7. Therefore, the commu- 
nication is made only through the coil springs that con- 
struct the contacts 5, thus making it possible to reduce 
the noise between lines and disturbance. Further, al- 
though the control circuit board 7 and main substrate 26 

35 are connected by the main substrate relay cable 36, the 
noise therebetween can be reduced (controlled) by the 
control circuit board 7. 

[0029] Furthennore, the contacts block mechanism 1 
is a module which the contacts block 4, contacts 5, con- 

40 tacts attach/detach means 6, and control circuit board 
7 are made in a unit. Therefore, for upgrading demands 
of customers, for example, only the above mentioned 
modular unit is replaced and there is no need to replace 
any other components of the IC contact card reader 10. 

^5 Thus it is simple and easy. 

[0030] Also, the primary drive roller 1 7 and secondary 
drive roller 18 are positioned in this I C contact card read- 
er 10 to hold the IC card 2 avoiding the embossed char- 
acter section 2a, Input output temninal 3, and magnetic 

50 stripe 2b on the IC card 2. Therefore, the wear-out or 
contamination on the embossed character section 2a 
and magnetic stripe 2b on the IC card 2, which normally 
caused by the primary drive roller 1 7 and secondary 
rollerl 8 holding the sections, can be reduced, improving 

55 the durability of the IC card 2. 

[0031 1 Moreover, if the solenoid 9 is not electrified un- 
less a stop signal is output from the sensor (not Illustrat- 
ed), the contacts 5 will not make contact with the IC card 
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2. Consequently, the running resistance [of the card] will 
not be increased while the magnetic read/write functions 
are at work. 

[0032] Note that although the above described em- 
bodiment is a preferred example of the embodiments, It s 
is not limited to this, but it can be variously modified with- 
in the scope of the present Invention. For example, in 
the above embodiment, the presence of the IC card is 
detected by the sensor, and the contacts blocl< 4 is op- 
erated based on the detection signal, However, the io 
movement of the contacts block 4 may directly be asso- 
ciated with the movement of the I C card. In another em- 
bodiment illustrated in FIG. 7 through, FIG. 14, the con- 
tacts attach/detach means 6 of the contacts block mech- 
anism 1 is configured with a switch 1 1 , which is capable i5 
of attaching to and detaching from the IC card 2, and a 
moving member 12. which follows the movement of the 
switch 11 and brings the contacts block 4 into contact 
with the input/output tenninal 3. 

[0033] The switch 11 is a contact member projecting 20 
from the side end of the moving member 12 in the card 
running direction downward across the card pathway 
14, and is pushed by the incoming end of the IC card 2 
to move the moving member 12 in the card running di- 
rection. 25 
[0034] The moving member 12 moves together with 
the switch 11 within a predetermined stroke when the IC 
card 2 pushes the switch 11 . The moving member 12 is 
mounted with a long hole (not illustrated) parallel to the 
card running direction and a pin that engages with the 3Q 
long hole so that it is capable of moving parallel to the 
card running direction. Also, the moving member 12 is 
pushed toward the card insertion slot 29. In this embod- 
iment, the moving member 12 is pushed by a pushing 
member 38, one end of which is attached to atransmis- 35 
slon rod 35 that guides the contacts block 4 up and 
down. 

[0035] In this embodiment, the contacts block 4 is pro- 
vided capable of moving along the direction orthogonal 
to the card surface (the vertical direction in this embod- 40 
iment). Further, the horizontally-placed transmission rod 
35 passes through the contacts block 4, as illustrated in 
FIG. 9 and FIG. 10. The transmission rod 35 engages 
with vertically-guiding grooves 39, 39, which are provid- 
ed on the frame 1 3, and also engages in a guide groove 
34 provided in the moving member 12. The guide groove 
34 is composed of diagonal groove and horizontal 
groove, as illustrated in FIG. 12. and moves the trans- 
mission rod 35 up and down as the moving member 12 
moves in the horizontal direction. For this reason, the 50 
transmission rod 35 transmits its force in the up and 
down direction to the contacts block 4, following the hor- 
izontal movement of the moving member 12, to move 
the contacts block 4 close to or away from the card path- 
way 14. 55 
[0036] The contacts block mechanism 1 configured 
as above functions in the following manner. First, the 
moving member 1 2 abides on the card insertion slot 29 



side due to the pushing force of the pushing means 38 
until the IC card 2 is inserted. During this time, as illus- 
trated in FIG. 7, the contacts block 4 is away from the 
card pathway 14, and the contacts 5 are also receded 
to the position at which they cannot make contact with 
the IC card 2. 

[0037] As the I C card 2 is inserted under the above 
condition, the IC card 2 that is moving in the card path- 
way 1 4 soon lets the front end thereof contact the switch 
11 to move the switch 11 andmoving member 12 in par- 
allel. At this time, since the transmission rod 35 moves 
downwardly along the inclination of the gu ide groove 34 , 
the contacts block 4 comes close to the card pathway 
14 as illustrated in FIG. 8, and brings the contacts 5 into 
contact vyith the input/output tenninal 3 on the IC card 2 
ata predetermined position. Also, as the IC card is trans- 
ported in reverse, the moving member 12 returns to the 
original position with the pushing force. Therefore, the 
contacts block 4 is separated from the card pathway 14 
again. 

[0038] Thus, the switch 11 and moving member 12 
that function as a stopper stop the IC card 2 running in 
the card pathway 14 at a predetennined position in the 
card pathway 14. Therefore, there is no need to provide 
another stopper member separately. Also, since the IC 
card 2 is positioned in stop at a predetennined poisition 
when contacting the moving member 12, a stable, good 
contact condition can be obtained. Further, because the 
switch 11 and moving member 12 move in parallel to the 
running direction ofthe IC card2, the front end of the IC : 
card 2 and switch 11 move in parallel, thus causing no 
friction therebetween. 

[0039] Note that, in the above described another em- 
bodiment, the horizontal groove as illustrated is extend- 
ed from the end of the guide groove 34 which is close 
to the card insertion slot 29. The horizontal portion is 
useful to detennine the position of the contacts block 4 
by a predetermined distance away from the IC card 2 
when the moving member 12 moves in the card running 
direction passing the diagonal portion of the guide 
groove 34, 

[0040] In addition, in each of the above described em- 
bodiments, the control circuit board 7 is provided on the 
contacts block 4; however, a control component may be 
mounted in FPC and the cable function of FIG. 3 be 
equipped to connect [lit: relay] [the contacts block 4] to 
the main substrate 26, In this case, the cable and sub- 
strate can be eliminated, possibly reducing the number 
of the components. 

[0041] As understood from the above description, ac- 
cording to the contacts block mechanism of the ICcard 
reader of the present invention, the IC card control cir- 
cuit board is mounted on the contacts block so that they 
move together. Therefore, the wiring distance between 
the input/output tenninal on the IC card and the IC on 
the control circuit board can be short, thus preventing 
noise from occurring In the connection cable between 
the IC card and the control circuit board. Consequently, 
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noise between lines (cross-talk) and disturbance can be 
reduced ortotally removed so thatthe data transnnission 
is not affected by noise. If a condenser lias been used 
for rennoving noise, the condenser would now be unnec- 
essary or one fiaving a smaller capacity would be suffi- 
cient. 

[0042] Furthermore, one end of the contacts held by 
the contacts block is directly connected with the IC card 
control circuit board, not via the connection cable. 
Therefore, any interference hardly occurs between sig- 
nals, which is normally caused in such a connection ca- 
ble in which each signal line is wired in parallel. Thus, it 
seldom causes errors in operation. It is also possible to 
reduce the number of the components. 
[0043] According to the contacts b!ock mechanism of 
the IC contact card reader of the present invention, the 
swing ami is driven to move the contacts block close to 
or far away from the IC card so that the contacts can be 
attached to or detached from the IC card. 
[0044] Moreover, according to the contacts block 
mechanism of the IC contact card reader of the present 
invention, the IC contact card is made abut on the switch 
during the transportation so that the switch and the mov- 
ing member can be moved In parallel and also the IC 
card can be placed in a predetermined position. For this 
reason, there is no need to provide another stopper 
member separately, but a good contact condition can be 
obtained between the contacts and IC card. 
[0045] According to the contacts block mechanism of 
the iC contact card reader of the present invention, the 
switch and moving member move in parallel to the run- 
ning direction of the IC card; therefore, a friction at the 
contact portion between the card front end and the 
switch can be eliminated. 

[0046] Furthermore, according to the contacts block 
mechanism of the IC contact card reader of the present 
invention, the IC card control circuit board, contacts, etc. 
are fixed to the contacts block to make the entire con- 
tacts block mechanism as a modular unit. Therefore, for 
the replacement of the contacts block, only the modular 
unit is changed, and then attached to the frame. 
[0047] While the foregoing description and drawings 
represent the present invention, it will be obvious to 
those skilled in the art that various changes may be 
made therein without departing from the true spirit and 
cope of the present invention 



contacts block into contact with or away from 
said input/output terminal; and 
an IC card control circuit board, to which one 
end of said contacts is electrically connected 
5 for signal transmissions with said IC card. 

2. The contacts block mechanism of an IC contact 
card reader as set forth In Claim 1 wherein said con- 
tacts attach/detach means includes of a swing arm 
^0 that tums said contacts block into contact with or 
away from said Input/output tenminal and an actua- 
tor for driving said swing arm. 



3. The contacts block mechanism of an IC contact 
card reader as set forth in Claim 1 wherein said con- 
tacts attach/detach means has a switch and a mov- 
ing member, said switch being capable of making 
contact with/separating from said IC card during 
transporting, and said moving member being linked 
with the movement of said switch for bringing said 
contacts block into contact with said input/output 
terminal. 

4. The contacts block mechanism of an I C contact 
card reader as set forth in Claim 3 wherein said 
switch and said moving member are moved in par- 
allel to the running direction of said IC card. 

5. The contacts block mechanism of an IC contact 
card reader as set forth in Claim 1. comprising; . 

contacts placed in said contacts block for mak- 
ing contact with said input/output terminal: 
contacts attach/detach means for moving said 
contacts block into contact with or away from 
said input/output terminal; 
an JC card control circuit board, to which one 
end of said contacts is electrically connected 
for signal transmissions with said IC card; and 
a frame, to which said members of said con- 
tacts block mechanism are fixed, and which, In 
turn, is attached to a predetemriined position in 
said IC contact card readers 
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Claims 

1 . A contacts block mechanism of an IC contact card 
reader having a contacts block that contacts an in- 
put/output terminal on a card surface of an IC con- 
tact card for signal transmissions, comprising: 

contacts placed in said contacts block for mak- 
ing contact with said Input/output terminal; 
contacts attach/detach means for moving said 
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FIG. 14 
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